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 �slack

Tight Coupling Loose Coupling 

Delays in processing  not possible 

Invariant sequences 

Only one method to achieve goal 

Little  slack  possible  in  supplies, 

ment, 'personnel 

Processing delays possible 

Order of sequences can be changed 

Alternative methods available 

Slack in resources possible equip- 

Buffers and redundancies are designed-in, 

deliberate 

Substitutions of supplies, equipment, 

personnel limited anq designed-in 

Buffers and redundancies fortuitously 

available 

Substitutions fortuitously  available 

-

-

-

Complex Systems Linear Systems 

Tight spacing of equipment 

Proximate production steps 

Many common-mode connections of com- 

ponents not in produi;tion sequence 

Limited isolation of failetl components 

Personnel specialization limits awareness of 

interdependendes 

Limited substitution of supplies and 

materials 

Unfamiliar or unintended feedback loops 

Equipment spread out 
Segregated production steps 

Common-mode connections limited 

to power supply and environment 

Easy isolation of failed components 

Less personnel specialization 

Extensive substitution of supplies 

and materials 

Few unfamiliar or unintended feedback 

loops 

Control parameters few, direct, and 

segregated 

Direct, on-line information sources 

Extensive understanding of all processes 

(typically fabrication or assembly 

processes) 

Many control parameters with potential 
interactions 

Indirect or inferential information sources 

Limited understanding of some processes 

(associated with transformation 

processes) 

Summary  Terms 

Complex Systems Linear Systems 

Proximity 

Common-mode connections 

Interconnected subsystems 

Limited  substitutions 

Feedback loops 

Multiple and interacting controls 
Indirect  information 

Limited understanding 

Spacial segregation 

Dedicated connections 

Segregated subsystems 
Easy substitutions 

Few feedback loops 

Single purpose,  segregated  controls 

Direct information 

Extensive understanding 
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Kosten�
milj�$

1979

3
H

3
H

H
10

3

1980

3
H

3 3

OH

3
H

3

3
H



�

Datum Plant/transport Chemicaliën Gebeurtenis Gewonden-�gew;�doden-�
Kosten�
milj�$

H

H

H
3
H

H

1981

3

H

13

3
H

1982 H

H

3
H

3

H
3
H

1983

3

3

H

1984

H

3



Datum Plant/transport Chemicaliën Gebeurtenis Gewonden-�gew;�doden-�
Kosten�
milj�$

3
H

1985

H

3
H

3
H

H
3
H

1986

H

1987 H O

H

3
H

H

H
10 3

1988

H

H
3

H

3
H


